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Soon  after  digging,  the  potatoes  .vrere-  sacked  and  hauled  to  the 
packing  shed.    All  potatoes  were  washed,  the  time  heCween  digging  eJid 
washing  oeing  1  to  4  hours,  depending  sornev/hat  on  the  distance  between 
the  field  and  the  shed. 

.  Description  of  Shipments 

All  cars  were  shipped  from  Shafter,  California..     They  contained 
washed  U,  S.  No.  1  and  various  experimental  lots  of  potatoes  in  100-pound 
sacks  with  the  exception  of  car  F  which  contained  egg-size  stock.  All 
cars  i.vere  loaded  alike  v/ith  a  through  load;  bottom  layer,  sacks  upright, 
6  wide;  2nd  layer,  sacks  flat,  3  end-to-end  across  car;  3rd  layer  near 
bunkers  only,  sajne  as  2nd,  maicing  300  sacks  per  car.     All  ref rigera,ted 
shipments  v/erc  under  Rule  240;  initial  ice,  no  re-icing  in  transit. 

Car  A,  S.F.H.D.  15387.     Shipped  iuay  31;  procooled  to  48°;  initial 
ice  ,a/i  Shafter;  A.  T.&  S.F.  to  Chicago;  unloaded  June  7,  7:00  a.m. 

Car  3,  S.F.R.D.  25830.     Shipped  June  1;  procooled  to  50°;  vents 
opon,  no  ice;    A. T.&  S.F.  to  Chicago}  unloaded  June  8,  7:00  a.m. 

Car  C,  S.FoS.D.  23290.     Shipped  Juno  2;  not  procooled;  stajndard 
vunoilation.     A.T.&  S.F.  to  Chicago;  unloaded  June  9,  7:00  a.m. 

Car  D,  S.J.S.D.  19816.     Shipped  Juno  9;  not  procooled;   initial  ice 
at  Bakorsfiold.    A.T,&  S,F.  ,  '.."abash,  to  Chicago;  unloaded  Juno  16,  8:00  a.m 

Car  E,  S.F.R.D.  21297.     Shipped  June  9;  not  procooled;   initial  ice 
at  Npcdlcs;  A,1.&  S.F.  ,  T.P.V/.  ,  N.K.P.  ,  Erie  to  Now  York  City;  unloaded 
June  18,  8:30  a.m. 

Ca.r  F,  M.D.T,  7368.     Shipped  Juno  10;  not  procooled.     Initial  ice 
at  Baicrsf  ield,    A.T.&  S,F.  ,  C.&  A,  to  Chicago;  unloaded  Juno  17,  7:00  a.m. 


The  procooling  equipment  used  fpr  Cars  A  cJid  B  v/as  of  tho  ice  ' 
water  type.     The  sacks  were  placed  on  a  conveyor  one  layer  deep  and  pass- 
ed through  a  shov/er  of  ice  water  "before  loading  into  the  cars.  The 
temperature  of  the  shov;er  was  maintained  at  aoout  35°  P.  "by  recirculating 
the  v/ater  through  a  texik  '.containing  crushed  ice;  ee,ch  sack  reme.ined  in 
the  cooler  for  about  15  minutes  during  which  time  the  temperature  of  the 
potatoes  was  lowered  30°  or  more.    The  temperature  of  the  potatoes  before 
coolin-;  averaged  about  78°'  in  the  morning,  83°  at  noon,  and  87°  during 
the  a-fternoon  while  the  average  temperature  after  cooling  was  about  48° 
in  the  morning  and  53°  in  .the  afternoon.    About  4-1/2  tons  of  ice  were 
used  to  cause  this  much  cooling  of  a  carload  of  300  sacks.  ; 

In  a  preliminary  test,  it  wa.s  found  tha,t  tubers  in  the  center  of 
100-pound  sacks  were  cooled  as  readily  as  others  not  in. sacks  but  placed 
two  layers  deep  on  the  conveyor.  . 

Temperature  in  Transit 

,The  temperatures  inside  of  sacks  at '  the  top  doorway  position  ir.' f  ive 
cars  while  en  route  oast  are  shown  in  f ignore  1,    These  temperatures  v/Cre 
obtained  from  thermographs  1  to  10,     Cars  A,  B,  ojid  C  were  shipped  on  three 
consecutive  days,  beginning  iviay  31.     They  were  routed  alike  an.d  therefore 
encoujitered  a,bout  the  saine  weather.     The  temperature  at  Shafter  v/as  96° 
when  car  A  was  loaded,  101°  when  cex  B  was  loaded,  ajid  105°  during  the 
loading  of  car  C.     The  temperature  of  the  potatoes  from  the  field  ra^nged 
from  75°  to  93°.     In  car  A  (precooled  a-nd  iced  a,t  Shafter)  a.  temperai;ure 
between  48°  and  50°  was  maintained  for  the  entire  trip.     In  car  B  (precooled,. 
no  ice)  the  load  was  50°  when  it  left  Shafter  and  warmed  up  to  62°  in  10  hours. 
Although  the  clock  mechanism  of  the  thermograph  in  this  car  stopped  en  route 
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the  recolrtLs  o'btd.ined  iridic  ate- '-that  the  temperature  probatly  ranged  f  rom 
60°  to  G5°  during  the  trip.*'  In  car  G  ( standard  vent ilatioh)  the  load  was 
82°  \7hen  loading  was  finished  and  cooled  only  3°  during  the  first  35  hours 
en  route.     The  temperature  \vas  67°  on  the  third  day  and  remained  D3tv;eon 
67°  and  70°  for  the  rest' of  tho  trip. 

Cars  D  and  S  were  shipped  on  the  same  daj/  (June  9),     These  cars 
wore  loaded  on  eji  unusually  cool  day  for  this  time  of  year,  followed  hy  a 
cold  night,  and  "both  loa.ds  cooled  much  faster  under  ventilation  during  the 
time  oefore  icing  than  did  the  ventilated  load  shipped  iviay  31.     The  outside 
temperatures  during  this  time  wore;     minimum  June 9 ,  54°;  maximum  June  9,  35°; 
minimum  June  10,  50°.    Both  cars  cooled  en  route 'to      tempera-ture  of  about 
45°  ond.  then  gradually  warmed  up  to  aoout  49°,     car  D  (iced  at  Baicorsf ield) 
showed  a  temperature  of  50°  after  aoout  54  hours  en  route  while  car  Z  (iced 
at  ITeedl-'s)  lagged  "behi:.d  car  D  in  temperature  for  12  to  16  hours  during 
the  first  four  days.     Car  F  (iced  at  Bsicorsf ield)  cooled  slightly  faster 
than  car  D, 

The  tenrporat-uro  at  the  "bottom  hunker  \7as  from  10°  to  15°  colder  thoji 
that  at  the  top  dooriTsy  during  the  first  48  hours  en  route,  end  v/as  from 
4°  to  10°  colder  during  the  rest  of  the  trip,  the  greatest  difference  oc- 
curring soon  after  icing. 

Ice  Used 

Car  A  (precoolcd  cjid  iced  at  Shaftor)  arrived  at  Chicago  v/ith  the 
hunkers  orLC-third  full  of  ice.  Ahout  4-1/2  tons  of  ice  v/as  used  during 
pre  cooling. 

Car  D  (not  precoolod,  iced  at  Bckersfield)  arrived  at  Chicago  '..-ith 
8-bout  50  pounds  of  ice  in  e  ach  bunker. 


-,-  Car  li  (not  precooled,  iced  at  Needles)  arrived  at  LTew  York  City 
witii  about  300  pounds  of  ice  in  each  bunker,.       ■  'j 

.  ,  ,  Car  ?  (not  precoolesd,.  iced  at  Bakersf  ield)  arrived  at  Chicago  vdth. 
about  300  pounds  of  ice  in  each  bunker.         .  • 

The  two  Chicago  cars  (D  &  IP)  ,  iced  at  Bakersf  ield,  and  the  Kew  York 
car  (e)  ,  iced  at  Needles,  were  all  under  ice  for  about  the  sajiie  length 
of  tirae.     Yhis  explains  v/hy  the  YiQVj  York  car  arrived  with  as  much  ice  as 
the  Chicago  cars.     Nearly  all  the  ico  was  melted  in  car  D  between 
Bakersfiold  ajid  Chicago  and  since  this  car  was  loaded  during  modcrs^to 
weather  the  indication  is  that  during  hot  \/eather  all  cars  may  not  cbxttj 
as  fa,r  as  Chicago  \7ith0ut  re-icing.    The  lack  of  ice  in  car  D  was  reflected 
in  the  temperature  of  the  potatoes  on  arriva.1  which  was  4  to  5  degrees  higher 
than  in  car  [F. 

Description  of  Deterioration 

poor  condition  of  the  tubers  when  noted  on  arrival  wa,s  due  to 
severe  discoloration,  scs-ld,  and  decay. 

Jot  the  purposes  of  this  report,  sca2d  is  defined  as  definitely 
sunken  a.reas  that  may  or  may  not  be  blea.ched.    Absence  of  bleaching  is 
believed  to  indicate  that  the  injur^r  v/as  caused  by  excessive  hea.t  rather 
tha.n  b"  direct  sunlight.    Experimental  tubers  e:}5)0sed  to  sunlight  ajad  heat 
in  the  field  for  30  minutes  or  longer  shov;od  bleached,   sunken,  scaldod  axeas. 

Severe  discoloration  or  broxvning  (figures  2  and  3  )  occurred  v^Iierevcr 
the  tubers  had  b^en  skinned.    With  commercially  hajidled  stock  pra.ctically 
all  skinned  ajid  brown  areas  occurred  a.t  tho  bud  end. 

Decay  was  of  the  bacterial  soft  rot  t^rpe  mostly  following  scald 
or  on  severely  skinned  areas.    Skinned  and  discolored  area.s  often  become 
stickj'-  from  bacterial  growth  on  the  surface.    Very  li'^tle  decay  occurred 
in  anj-  shipment* 
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Pig.  2      Browning  of  skinnod  areo,  on  early "Siia.ftcr  potatoes, 

1,  After  10  days  at  70°,  lo\7  hxmidity. 

2,  After  10  days  in  electric  refrigerator,  lov;  humidity. 

3,  After  10  da3''s  a,t  70°,   covered  v/itii  vaseline. 


Browning  of  skinned  area  or.  aarly  Shaftar  potato. 

Desiccated  flesh  of  riorn-lil<:e  consistency  ..under 
"b-rouned  surface.  After  20  days  in  elect i-.ic  re- 
frigerator, l0T7  h-ujaidity. 


:gffect  of  .Sunli.-g;ht  and  T/ind  . 

The  ■■summary  of  the  inspectibris  o^*  pcitatoes  exposed  to  sun  and 
wind  for  various  lengths  of  time  after  digging  is  given  in  taole  1;  The 
experiraental  Iocs  were  prepared  by  Mr.  W.  Rutledge  of  the  Jfederal-State 
Inspection  Service  and  forwarded  "by  express  to  Chicago  where  they  were  • 
inspected  by  Dr.  G.  B.  Eamsey, 

V/hon  potatoes  \7ere  e:cposed  to  wind,  the  v/ind  was  produced 
mechanically  by  placing  the  sacks  of  tubers  on  the  running  board  on  the 
shad3-  side  of  an  automobile  and  driving  it  at  30  miles  an  hour.    The  tubers 
exposed  to  sunlight  were  protected  from  v/ind  during  exposure  and  xiere 
carried  inside  a  closed  ce.r  to  the  shed. 


Table  1,    Effect  of  sun  and  wind  on  condition  of  potatoes 

after  shipment  by  express  from  Shaftcr  to  Chicago 


Treatment,  at  Shaftor,  June  3  /l 

Condition 

at  Chica^ 

^0 ,  June 

Discolored 

Sc8-ldod 

Deca,yt 

E:cposed  to  sunlight  1  hour 

48 

V    37  ■  , 

■  4 

Do        do        do      45  min. 

38 

17 

3 

Do        do        do      30  min,  ■ 

33 

'  7 

0 

Do        do        do      15  rain. 

23 

0 

0 

Wot  exposed  to  sunlight 

11 

0 

0 

Shaded,  ezqposed  to  v/ind  15  min. 

79 

0 

0 

Do     '      do      do      do  30  min. 

88 

.  0 

8 

u 

Tuber  tcmp*_ratures ,  98°  to  102° 

P.     Simde  temperai;ure  , 

111°  ? 

Effect  of  Transit  Tompurature 
The  market  inspection  of  U.  S.  iio.  1  potatoes  in  the  sacks  contain- 
ing the  thermographs  in  the  various  experimental  cars  is  given  in  table  2, 
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Table  2.    Effect  of  transit  temperature  on  condition  of  Shafter 
potatoes  after-arrival  ac  eastern  niLa-ket 


Transit 
.Ca-r  ^3.ef  i-ig^ration 


Condition  upon  arrival  at  marker  ^ 
Discolored      Sticky  Surface      Scalded:  Decayed 


,G    Hone,  ventilated'.;. 

B    Pre  cooled  to  50° 
vsno ilated 

A     Pro  cooled  to  50°    '  ' 
3:alo  ,240,   ico  Shaft-jr 

D     P-ul^:  240,,  ice  Bakersfield. 
Top  doorway 

5o;tom  bunker  '' 

E      r.ulo  240,  ice  Needles 


15-20 


10 


Many   •  ■ 
bud  ends 
do  ■ 


15-20 
1-3' 
0 

■    6  1/ 


10 


-    Very  slight 


Car  arrived  in  sound  condition  v/itli  no 
objectionable  discoloration  or  sc^ld 


Infcctod  scald  er-ea. 


■  'Effect  of  Drying 
In  car  F,  iced  at  Bak^^rsf  i-ld,  exporirnantal  lots  of  excessively  v/ct 
tubers  (having  had  water  poured  on  th^-m  ju§.fe ij^rior  to  loading)  ,  dry  tubers 
(having  b.^en  dried  with  fans),  and  tubc;rs  of  int<.rinediatc  dryness  (comrnurcial 
run)  wore  placed  at  the  bottom  bunker  and  top  doorway  positions.     The  results 
of  the  terminal  inspection  arc  given  in  table  3.  .  r 


Taole  3.    ilffect  of  drying  on  condition  of  lAsaslied.  Shafter  ' 
potatoes  after  shipment  to  Chicago 


Tres/crneut    Location  in  , ear 


Condition  upon  arrival  in  Chica-go 
Discolored      Stickj-  Surface  Decaj^ed 


Wet  Bottom  iDuni^er 

Do  Top  doorway 

Medium  dr-  Top  doorwsy 
Dry      ,        Botoom  buafeer 
Do  Top  doorv/ay 


Very  few 

Pew 

pew 

Jev7 

i\iany 


7.3 

9.7 
3.6 


1»4 
2.2 

r  i 

0 

0.9 


■Effect  of  Skinning  and  l;iaturity  '         '  '  ' 

Car  S  contained  experimental  lots  of  tubers  of  tv/o  different 
maturiT:ies  that  were  slightly  skinned  and  others  that  were  severely  skinned; 
one  lot  had  a  growing  period  of  100  days  prior  to  digging,'  while  the  other 
had  a  grov^ing  period  of  about  115  days.    Theso  pota'co^s  were  dug  carefully 
"by  ha:id  "buo  it  was  found  that  do  spit  j  extra  care  in  digging  end.  handling, 
the  tuo-..rs  could  not        deliv^rud  to  the  packing  shed  without  oeing  skinned 
soraewhai:,     Sincc-  it  was  impossible  to  obtain  nonskinned  tubers  a  separation 
of  "Ghose  slightly  and  those  s^^verely  skinned  \ms  made.     The  terminal' inspec- 
tion of  thv  s^  lots  is  given  in  table  4, 
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Table  4.    3ffect  of  skinning  and  matxirity  on  condition  of  Shafter 
potatoes  after  shipment  to  Kew  York 

Condition  upon  arrival  in  Hev  York  ^ 

iviaturi':v  age  Degree 

from  planting  skinned  Discolored  Decayed 


Slight 

'i° 

Se  ve  re 

■< 

1o 

rOO  daj-s 

Slight 

45.6 

4.5"' 

0 

100  days 

Severe 

64.1 

18.3 

0 

115  days 

Slight 

32.6 

2.7 

0 

115  days 

Severe 

48.5 

12.  2  ' 

0.4 

These  potatoes  were  held  for  six  days  after  arrival  in  New  York 
during  vaiich  time  no  rot  occurred  but  the-  percentage  of  severe  darkening 
increased.  ,  Severe  darkening  incrc;aSw'd  about  20  percent  in  the  slightlj"  - 
skinned  lots  and  between  50  percent  and  60  percc^nt  in  tht.  severely  . 
skinned  lots . 

Shrinkage  in  Transit  ■  , 

Car  3  also  contained  experimental  lots  of  potatoes  that  had  been; 
raeas"ared  for  _  circumference  and  weighed.    The  loss  in  viruight  and  shrinkage 
in  size  during  nin^  days  en  route  under  Hule  240,   iciid  at  Needles,  is, 
shOT/n  in  table -5.  r, r 
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Taole  5*    Shrinkage  of  Shafter  potc.ooes  transit 

.       ,..    ,  Loss  during  9  de.:;'S  under  Hule  2,40.  -/ 

Age 

Lot.     iron  planting 

1  100  d.ays  , 

2  100  .  da?-s 
.  2a       .115  days 

3  .    ,    115  days 

4  ,    115  days 

Iced  8.t  r.eedles.  .    ;•  ■ 

2/    ■  '  ■ 

^: /-         Circumference  shrunk  .5  cm,  or  ao out  ,4  percent,  during  six  da3'"s' 
holding  at  room  temperatui-t  after  arrival  at  Hev;  York.  These 
potatoes  shov/ed  some  skinning,  but  less  than  in  any  of  the  ex-; 
perimtntal  lots. 

Summary 

Jroia  iv^ay  31  to  Juni  10,  1938,  six  experimental  shipments  of  oarlj'- 
potatoes  v;cre  me,d^'  from  Shafter,  Calif.,  to  Chica.go  and  New  York, 

ilos':  of  the  shipments  were  forv/ardod  und.^r  5u.lc  240;  i.e.,  initia.l- 

ly  iced  after  loading  and  not  rjic-.:d  in  transit.    The  temperature  of  the 

load  ay  'Ghe  doorway  under  Hul^  240  reachv.  d  45°  to  50°  on  the  third  or 

fourth  dc"  and  held  at  a-bout  this  temp..:rature  for  the  r^st  of  thj  trip. 

The  ooooou  "ounkcr  positions  v;e;re  10°  to  15°  colder  than  the  top  door./a;- 

for  r,ho  first;  48  hours  aft<.^r  icing  and.  4°  -co  10°  cold^^r  during  x.he  remainder 

of  zho  trip.     Under  ventilatio.n,  th^^  average  tumpcro/t.u:-\.  of  liho  load 

reached  o7°  to  70°  on  the  fourth  dr.y  and  remain-:d  \/ithin  this  rriige  duri.".g 

the  remainder  of  th.  trip.     Under  Hulo  240,  th-.  load  was  cooled  to  the 

carr:-i:":g  temperature  in  the   shortest  time  vhi^n  tho  cars  were  iced  soon 
aftv-^r  loading,     \fa-^n  the  ccrs  v/ere  shipped  o'  a  cool  night  tne  temperature 
of  the  lor.d  dropped  5°  to  10°  "before  th..  c?rs  v,\;re  icd.     On  normally  -..-.rm 


De  s  c  r  ip  t  i  on  _       ¥e  ight       . C  i  r  c  am  f e  r e  nc  e 

;  .:S1  ightly  skinned  1.9 


-Severely  skinned  2.0 
■U.-S.  Tfl.  :  ■ 

SI igatly .skinned  1.6 

Severely  skinned  •  3.1 


2/ 


U3.4" 

nights,  however,  little  or  no  cooling  occurred  during  the  time  the  vents 
were  open  en  route  to  the  icing  station.    A  temperature  of  4'7°  to  ^50°  was 
maintained  from  Shafter  to  Chicago  \>y  preceding  the  potatoes  end.  shipping 
under  Rule  240,  iced  at  Shafter.    A  tenrperature  of  60°  to  65°  was  main- 
tained by  shipping  pre cooled  potatoes  under  ventilation. 

Of  the  three  cars  shipped  on  three  consecutive  hot  dajrs  the  first 
was  precooled  ajid  iced;  the  second  pro  cooled,  not  iced;  and  the  third  not 
precooled,  ventilated.     The  precooled  and  iced  car  arrived  in  perfect 
condition  while  the  ventilated  car  arrived  v/ith  a  considerable  percentage 
of  decoyed  and  discolored  tuhers.    The  precooled  car  shipped  without  ice 
had  cJi  intermediate  carrying  temperature,  compared  to  the  other  two  cdxs, 
and  arrived  in  better  condition -than  the  warm  car  but  not  as  good  as  the 
cold  car. 

The  throe  cars  shipped  on  tvo  consecutive  cool  days  wore  iced  at 
either  Bakersfield  or  Hcodles.    The  cars  iced  at  Boicersfield  cooled  faster 
than  the  one  iced  at  Needles  but  all  three  arrived  in  good  condition.  Ko 
nonrprccooled  shipment  ^ander  Eule  240  was  made  during  hot  weather  end  thero^ 
fore  no  data  were  obtained  on  the  carrying  quality  of  potatoes  under  those 
conditions.     The  marked  improvement  in  carrying  quality  obtained  by  pro- 
cooling  indicates  that  icing  as  soon  as  possible  would  be  desirable  in 
hot  we  aether. 

Tiac  fact  that  throe  cars  shipped  under  Rule  240  during  cool  vjeather 
arrived  practically  out  of  ice  indicates  that  during  warm  weather  an 
additional  icing  in  transit  might  be  needed  to  maintain  the  load  in  best 
condition. 
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In  tests  to  determine  thQlMf^ct  pf  various  handling  methods 
on  cai'rying  quality;' ■'bi-'b^iinlirlg  •o'f-^'skinn^^^  scald  were  increased 

"by  e:cposing  the  tube'rs'  to'' -'sunlight'  a.ft,e;r  digging.  .  Browning  was  ver;;'  . 
much  increased  "by  exposing  the  tubers  to  the  wind  under  either  sha.ded 
or  exposed  conditions.    Browning  was  most,  .severe  mion  the  potatoes  were 
thoroughly  dried  after  washing  and  v/ore  carried  in  the.  warmest  part  of 
the  car  (top  doorway).    This  position  is  also-  the  driest  part  of  the  car. 
The  number  of  tubers  with  sticky  surface  and. .decay  was  least  when  they  wore 
thorouglily  dried  and  loaded  at  the  top  doonvay.    The  control  of  decay'' 
at  the  doorv;ay  was  probably  due  to  the  dry  atmosphprc  prevailing  in  this 
warm  pe,rt  of  the  car.    Tubers  dug  about  100  and  115  days  after  planting 
showed  no  material  difference  as  to  decay  in  transit.    The  more  rae^ture 
tubers  discolored  much  less  then  those.  100  days  old.     At  both  ma.t-oritios 
severeljr  skinned  .tubers  discolored  moro  than  slightly  skinned  ones, 

U.  S.  No,  1  stock  lost  about  1  pgrcent  in  v/eight  during  9  da^^^s 
in  trcnsit  under -Rule  240.    Experimental  lots  of  slightly  skinned  stock 
lost  1,7  percent  sjid  severely  skinned  stock  lost  about  2,5  percent,  ITo 
shrinkage  in  circumference  v/as  observed  upon  arrival  at  eastern  market 
but  in  one  lot  -there  was  slight  shrinkage  .  in  size  six  days  lat^'r. 
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